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Transmission of Bovine Leukosis Virus'
Louis J. Perino, E. Travis Llttledlke, Larry V. Cundiff, and Catherine E. Dewey 2,3,4
Introduction
Bovine leukosis virus is an exogenous retrovirus
(Retroviridae, Oncovirinae) that infects lymphocytes of cattle. Infection with bovine leukosis virus and the concomitant
antibody response are lifelong. Infection can result in several outcomes, including production of antibodies against
bovine leukosis virus without other evidence of infection,
inversion of the T:B lymphocyte ratio, persistent lymphocytosis, and clinical lymphosarcoma.
The prevalence of an infection in a population of animals
is the proportion of the group infected at any given time.
Surveys have shown the prevalence of bovine leukosis
virus infection in cattle populations ranging from 0 to nearly
100%. This wide range of prevalence levels is likely due to
variations in risk factors such as husbandry practices, insect
vectors, and genetic resistance. For example, prevalence
tends to be higher in dairy than beef cattle and in cattle in
Southern vs Northern states.
The relative importance of the known modes of transmission of bovine leukosis virus has not been established in
beef cattle. Also, the economic impact of bovine leukosis
virus infection in beef cattle has not been examined.
However, the presence of cattle infected with bovine leukosis virus in a herd drastically reduces opportunities to export
cattle and/or semen to many countries.
Excluding an early transient viremia, the virus locates in
lymphocytes as a DNA provirus. Because of its ceil-associated nature, transmission is believed to occur by movement
of infected lymphocytes
to susceptible
animals.
Intradermal, subcutaneous, intramuscular, or intravenous
inoculation of as little as one microliter of blood or intracutaneous inoculation of 2,500 lymphocytes from an infected
animal (equivalent to .5 microliter of blood) results in transmission of bovine leukosis virus.
Transmission of an infectious agent in this manner is a
form of horizontal transmission. Other means of horizontal
transmission have been investigated, including casual contact in common housing; animal husbandry procedures
such as dehorning without sanitizing the dehorner between
cattle, tattooing with common pliers, rectal palpations with
common sleeves, and injections with common needles; and
blood feeding arthropods. In addition, transmission from the
dam to calf, termed vertical transmission, has also been
shown to occur with bovine leukosis virus.
The purpose of these studies was threefold: 1) to characterize the bovine leukosis virus status of the MARC cattle
population, 2) to investigate the extent and significance of
vertical transmission of bovine leukosis virus in the MARC
cow herd, and 3) to investigate the role of specific manage'Published as a research bulletin of the University of Nebraska-Uncoln
Agricultural Research Division.
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ment practices in horizontal transmission of bovine leukosis
virus in the MARC cattle herd.
Procedure
Bovine leukosis virus infection detection. Bovine leukosis
virus infection status was assessed by the presence of
serum antibodies against bovine leukosis virus. Blood samples were collected from cows by jugular or coccygeal
venipuncture. Serum was harvested from the blood, frozen,
and stored for later testing. Serum antibodies to bovine
leukosis virus were detected using agar gel immunodiffusion.
Phase I. A sample size was determined for each area of
the MARC that was large enough to detect at least one positive animal with 95% confidence if infection rates were at or
above 5% in a group (Figure 1). A random sample of the
1989 adult cattle at each area was identified. The 1989
sera collected from these cattle were retrieved and the
bovine leukosis virus infection status was determined. All
adult cattle in the twinning project (area 52 and 391 of 821
head at area 73) were tested because of a previous history
of bovine leukosis virus infection followed by an eradication
program.
Based on results of this survey and analysis of cattle
movement patterns, all adult cattle from areas 12, 25, 58,
67, and 73 (non-twinning project) were tested. In addition
all cattle in the disease resistance herd (area 18) and all
area 18 Angus were tested.
The serum collected in 1988 was tested from any cow
found positive in 1989. Sera from all available dams and
progeny of infected cattle were also tested.
Phase /I. Area 12, having been determined to have the
largest number of bovine leukosis virus infected cows, was
selected for more intensive monitoring. All positive cows
were sampled for hematologic determination of peripheral
lymphocyte numbers and T:B lymphocyte ratios. The order
in which cows were processed was recorded. Processing
activities included injection with common needles, rectal
palpation with common sleeves, replacement of ear tags
with common pliers, hair clipping over brands, and blood
sampling with individual needles. All cattle were sampled
yearly, in the fall, for determination of bovine leukosis virus
infection status. All calves born to infected cows were sampled to determine bovine leukosis virus infection status after
six mo of age, when colostral antibodies to BLV were no
longer present.
Results
Phase I. Results of the initial survey are shown in Table
1. A total of seven cattle in four areas were found to be
infected during the initial screen. This sample size was
designed to determine the presence of at least one infected
animal with 95% confidence if infection rates were at or
above 5% in the group. The detection of one or more positive animals gives no estimate of the true prevalence of
infection in the population. Thus, further testing was
required to determine the prevalence of bovine leukosis
virus infection in these areas.
All cattle in the twinner population (areas 52 and 73)
were negative. This suggests that the BLV eradication program undertaken following assembly of this herd was successful.

Further testing of cattle in positive areas and areas where
positive cattle may have lived revealed additional positive
cattle (Table 2). This included areas 12, 25, 58, 67, 73, and
two subpopulations of area 18, the disease resistance and
Angus herds. The prevalence rates were 3.9%, .7%, .2%,
.5%, .2%,0%, and 9%, respectively.
Infection status of all dams and progeny of infected cows
was determined to assess the possibility of vertical transmission. Infected cows had produced 139 calves. Of seven
dams and 48 offspring for whom serum samples were available, two infected dam-daughter pairs were found. In one
dam-daughter pair both individuals were infected prior to
1988, thus year of seroconversion could not be determined.
In the other pair, the dam seroconverted in 1989 and the
daughter seroconverted prior to 1988. Thus, in the first pair
the possibility of vertical transmission cannot be ruled out.
In the latter pair, vertical transmission is not possible. None
of the other 46 offspring showed evidence of vertical transmission.
Of the 30 cows in area 12 found to be infected in 1989,
analysis of their 1988 sera showed that six of these cows
were negative in 1988, suggesting that active transmission
was occurring in area 12.
A summary of the location, population size, number of
cattle tested, and number of cattle found infected in 1989 is
provided in Figure 1.
Phase II. This project is currently in phase II, yet some
preliminary results are available. Blood samples were collected from all positive cows in area 12. Total lymphocyte
numbers and T:B lymphocyte ratios were determined to
characterize the current status of the animals with respect
to bovine leukosis and to help estimate the relative potential
of the individual for infectivity to other animals. No evidence
of peripheral lymphocytosis or aberrant T:B lymphocyte
ratios was detected.
Samples collected from all area 12 cows in the fall of
1990 (n=915) and 1991 (n=953), revealed 8 and 17 newly
infected cows, respectively. This further suggests that
active transmission is occurring via some means at area 12.
All calves born in 1990 to infected cows (n=32) were
sampled in the summer of 1991 and none were found to be
infected. Sampling of calves born in 1991 is pending.
Information about the order in which cattle are processed
is being collected. This data, combined with determination
of the identity of newly infected cows, will be used to evaluate whether or not cattle processed directly after bovine
leukosis virus- positive cattle were at greater risk to seroconvert than those processed prior to bovine leukosis viruspositive cattle. This will assess the risk of routine husbandry procedures such as injection with common needles
and rectal palpation with common sleeves.
In summary, cows infected with bovine leukosis virus are
present in several MARC beef cattle herds, but the prevalence rate is low. The highest concentration of infected
cows is in one area at MARC. The management factors
that have contributed to this are not known. There is active
transmission of bovine leukosis virus in at least one population of cattle. The means of transmission has not been
determined. It appears that vertical transmission is not an
important contributor.
While the low infection rate present in this population of
cattle does not afford the opportunity to evaluate production
parameters, it may allow us to identify factors that contribute
to field transmission of bovine leukosis virus. The practical
implication is that knowledge of how this virus is transmitted
allows producers to minimize high risk husbandry techniques, thus reducing the number of newly infected cows.

Table 1-Results of Initial screening of adult cattle with
a sample size, per area, large enough to detect at
least one positive cow If Infection rates were 5% or
greater. All twlnner cattle In areas 52 and 73 were
tested.
Area

12
18
25
46
52
53
58
67
73
82
84
99
Total

Number
present

760
754
291
587
3618
371
850
950
821b
186
150
48
6,129

Number
sampled

Number
positive

56
56
53
56
361
54
56
57
447
50
48
31

4

o
1
o
o
o
1
o
1
o
o
o
7

1,325

81nc1udes 166 adun bulls. all 01 which were screened. that were not part 01 the \winner
herd.
blncludes 430 adun cattle. 56 01 which were screened and 1 01 which was positive. that
were not part 01the \winner herd.

Table 2-Results of additional testing of cattle In positive areas and areas where positive cattle may have
lived
Number

tested

Number
positive

760
291
850
950
430
155
88

30
2
2
5
1
0
5

3,524

45

Group

Area 12
Area 25
Area 58
Area 67
Area 73 non-twinner project cows
Area 18 disease resistance herd
Area 18 Angus
Total

8On60

IlD
760

G'50

I§[]
188

G'504

IW

371

21291

lEI
291
0156

@

587
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Figure 1 - Summary of the location, population size. number of
cattletested,andnumberof cattlefoundInfected In 1989.
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